What is claimed is: 


1. A method of , determining alignment between the wheels of a vehicle using a 


s 


position determinatioiysystem, comprising the steps of: 

indicating wMeel positions on the vehicle with targets; 

imaging the tamets to obtain locations of the wheel positions; and 

calculating a relationship betwe^the^front and rear wheels. 



2. The method acc^rdin^tp^la|m 1 , furtive* comprising the steps of: 
calculating a front wfieel track, the front wheel track being defined between the locations 
of the two front wheels; and 

calculating/a rear wheel track, the rear wheel track being defined between the locations of 
the two rear wheels 


:lk 


3. The method accordipgio claim 2, wherein the step of calculating the relationship 
between the front and rear wheels includes comparing an angle between the calculated front 
wheel track and the calculated rear track to a specified range for the angle between the calculated 
front wheel track and the calculated rear track. 

4. The method according to claim 2, wherein the step of calculating the relationship 
between the front and rear wheels/includes comparing the calculated front wheel track to a 
specified range for the front wheel track and comparing the calculated rear wheel track to a 
specified range for the rear whe^l track. 
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5. The method according to claim 2/ further comprising the steps of: 


ii 


calculating a rightwheel base, the right wheel base being defined as the distance of a line 
passing adjacent one of the right wheels and perpendicularly from the wheel track passing 
through the one of the ri^jhTwhee^s to^tfije wheel track passing through the other of the right 
wheels; and 

calculating a left wheel^&ase, theTeft wheel base being defined as the distance of a line 
passing adjacent one of the len wheels and perpendicularly from the wheel track passing through 
the one of the left wheels to the wheel track passing through the other of the left wheels. 

6. The method/according to claim 5, wherein the step of calculating the relationship 
between the front and reai: wheels includes comparing the calculated right wheel base to a 
% specified range for the right wheel base and comparing the calculated left wheel base to a 
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specified range for the left wneel base. 

7. The method aeeerding to claim 1 , further comprising the steps of: 
calculating a right wheel base v the right wheel base being defined between the locations 
of the two right wheels; an? 

calculating a left wh^l ba^e^kJefiU^^r^T^ase being defined between the locations of 
the two left wheels. 




8. The method accordifig^oclaim 7, wherein the step of calculating the relationship 
between the front and rear wheels includes comparing the calculated right wheel base to a 
specified range for the right wnisd base and comparing the calculated left wheel base to a 
specified range for the left wheel base. 


9. The method according to claim 2, further comprising the steps of: 
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calculating a front center^ointl)f the front wheel track; 
calculating a rear center point of the rear wheel track; 


defining a line originatingsTrom the center point of one of the front and rear wheel tracks 
and perpendicular thereto and intersecting the other of the front and rear wheel tracks; and 

calculating an offset distance from the intersection of the line with the other of the front 
and rear wheel tracks to the center point of the other of the front and wheel tracks. 

10. The method according to claim 9, wherein the step of calculating the relationship 
between the front and rear wheels includes comparing the calculated offset distance to a 
specified range for offset distance. 

1 1 . The method accoMmg*t^claim 1, further comprising the steps of: 
calculating a first diagonal, the first diagonal being defined between the locations of the 

right, front wheel and the leftSxear wheel; and 

calculating a second diagonal>the second diagonal being defined between the locations of 
left, front wheel and the right, rear whee/. 


12. The method according to claim 11, wherein the step of calculating the relationship 
between the front and rear wheels includes calculating a difference between the first diagonal 
and the second diagonal and companhe the calculated difference between the first diagonal and 
the second diagonal to a specified rapge for difference between the first diagonal and the second 
diagonal. 
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13. The method accordpglo claim 1 1, wherein the step of calculating the relationship 

between the front and rear wheels includes comparing the calculated first diagonal to a specified 

If 13 


* 


range for the first liagonal and comparing the calculated second diagonal to a specified range for 
the second diagonal. 

14. The method according to claim 1 1 , further comprising the steps of: 
calculating '< l first skew angle, the first skew angle being defined as the angle between the 

first diagonal and one/6f)the wheel tracks; and 

calculating k sepond skew angle, the second skew angle being defined as the angle 
between the seconp diagonal and the other of the wheel tracks. 

15. The method according to claim 14, wherein the step of calculating the relationship 
between the front and rear wheels includes calculating a difference between the first skew angle 
and the second skew angle and comparing the calculated difference between the first skew angle 
and the second skew angle to a specified range for difference between the first skew angle and 
the second ske^angle. 

16. The method according to claim 14, wherein the step of calculating the relationship 
between the front ana i?ear wheels includes comparing the calculated first skew angle to a 
specified range for tMe^lrst skew angle and comparing the calculated second skew angle to a 
specified range for me second skew angle. 

17. A computer-imfffem^nted position determination system for determining 
alignment between the wheelsW a vehicle, comprising: 


one or more targets for indicating 
a vision imaging system for unagi 



sitions on the vehicle; and 


obtain locations of the wheel positions 


and for calculating a relationship tjetween the front and rear wheels of the vehicle. 
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18. The system according to claim 17, wherein the vision imaging system calculates a 
front wheel track and a rear wh^el track/with ihe front wheel track being defined between the 
locations of the two front wheels^and theaSSff wfieel track being defined between the locations of 
the two rear eels. 

19. The system acp<5rding to claim 18, the calculation of the relationship between the 
front and rear wheels includes comparing an angle between the calculated front wheel track and 
the calculated rear track\lo a specified range for the angle between the calculated front wheel 
track and the calculated rear tr£ 



20. The system according to claim 17, the calculation of the relationship between the 
front and rear wheels include^omparing the calculated front wheel track to a specified range for 
the front wheel track and corqparing the calculated rear wheel track to a specified range for the 
rear whe^ track. 

21. The system acconfol^ft^laim 18, wherein the vision imaging system calculates a 
right wheel base and a left wheel base with the right wheel base being defined as the distance of 
a line passing adjacent one of the ri^htwheels and*^erpendicularly from the wheel track passing 
through the one of the right wheels to\ther wheel ytfack passing through the other of the right 
wheels and the left wheel base being de^in^a^hqdistance^f aiine passing adjacent one of the 
left wheels and perpendicularly fronrf the wheel track passing through the one of the left wheels 
to the wheel track passing through the other of the left wheels. 
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22. The system according to claim 21, wherein the calculation of the relationship 
between the front andSear wheels includes comparing the calculated right wheel base to a 
specified range for the right) wheel base and comparing the calculated left wheel base to a 
specified range for the left wheel base. 

23. The system accordinjjfto clairn^, wherein the vision imaging system calculates a 
right wheel base and a left wheel base with /he right wheel base being defined between the 
locations of the two right wheels and me left wheeHJase being defined between the locations of 
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24. The system acj#raing to claim 23, wherein the calculation of the relationship 
betwee^ the front and re^r wheels includes comparing the calculated right wheel base to a 
specified range for the Wht wheel base and comparing the calculated left wheel base to a 
specified range for the left whe^N^ase. 

25. The system according td claim 18, wherein the vision imaging system: 
calculates a front center pojm of the front wheel track and a rear center point of the rear 

wheel track; 

defines a line originating from the center point of one of the front and rear wheel tracks 
and perpendicular thereto and interacting the other of the front and rear wheel tracks; and 

calculates an offset distance from the intersection of the line with the other of the front 


and rear wheel tracks to the center point of the other of the front and wheel tracks. 
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1 26. The system according to claim 25, wherein the calculation of the relationship 

2 between the front and rear wheels includes comparing the calculated offset distance to a 

3 specified range for offset distance. 

27. The system accordin^t^claim 17, wherein the vision imaging system calculates a 
first diagonal and a second diagonal with the first diagonal being defined between the locations 

3 of the right, front wheel and thfe left, rear wheel and the second diagonal being defined between 

4 the locations of left, front wheel ancfrhe right, rear wheel. 
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28. The system according to elaim 27, wherein the calculation of the relationship 
between the^front and rear wheels includes calculating a difference between the first diagonal 
and the second diagonal and comparing the calculated difference between the first diagonal and 
the second diagonal to a specified rangfe^r difference between the first diagonal and the second 
diagonal. 

according to claim 27, wherein the calculation of the relationship 
heels includes comparing the calculated first diagonal to a specified 
and comparing the calculated second diagonal to a specified range for 


29. The 
between the front 



range for the first 
the second dia^mkl. 


30. The system according to claim 27, wherein the vision imaging system calculates a 
first skew angle and a second skew angle with the first skew angle being defined as the angle 
between the first diagonal and one of the wheel tracks and the second skew angle being defined 
as the angle between the second diagonal and the other of the wheel tracks. 
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31. The system according to claim 30, wherein the calculation of the relationship 
between the front and rear wheels includes calculating a difference between the first skew angle 
and the second skew angle and comparing the calculated difference between the first skew angle 
and the second skew angle to a specified range for difference between the first skew angle and 
the second ^ew angle. 

32. The systfm) according to claim 30, wherein the calculation of the relationship 
between the front ai$Fr§&t wheels includes comparing the calculated first skew angle to a 


specified range for 



specified range for tf e second skew angle 


skew angle and comparing the calculated second skew angle to a 
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